T HE theory of the seepage of water into an auger hole is of interest in soil physics. If the permeability of the soil can be related to the rate of seepage into the hole, the permeability of the soil can be determined. The theory is also important in connection with well problems, because a well is a special case of an auger hole. Well applications will not be discussed here.
We shall solve the problem for seepage which occurs immediately after the hole has been either partially or completely emptied, water previously having been standing in the hole at the level of the water table. This is the condition utilized, as shown in another paper by ourselves (9) 3 , for determining soil permeability. In solving the problem we assume that the soil is~of uniform permeability down to an impervious layer; that Darcy's law, and consequently Laplace's equation, is valid, the problem being thus one of potential theory. We shall solve the problem analytically for the case that the hole just reaches or penetrates the impervious layer, and shall show how, using an electric model, the problem may be solved when the hole does not reach the impervious layer. Since in a model it is impossible to represent accurately an infinite expanse of soil, which is the actual field condition, the problem will be solved on the assumption that in the field a circular cylinder, coaxial with the auger hole, penetrates the soil down to the impervious layer. In the field this cylinder may be considered to be of sheet metal. In the electric laboratory model, the cylinder becomes the dielectric wall of a circular tank containing electrolyte. It will be shown that the radius of the model tank need not be impractically large in order to simulate the actual field condition. Fig. 1 illustrates the problem under consideration. The radius of the auger hole is a and that of the confining cylinder, b. The depth from the water table to the impervious layer is d and the level of the water in the hole above the impervious layer h. The origin for cylindrical coordinates is taken on the axis of the hole at the level of the impervious layer. The z axis is vertically upward and, because of axial symmetry, the r axis may be considered as directed horizontally to the right. We shall refer extensively to Muskat's classic treatise on flow in porous media (5).
ANALYSIS DERIVATION OF THE POTENTIAL FUNCTION
The appropriate form of Laplace's equation is (5, p.
in which, because of axial symmetry, the ang is omitted. In this equation <£ is the hydrauli is related to the potential function $ used ext Muskat through the relation ky s / p \ ky e = -!£( -L +2 ) = -11 /* \yg / /* in which k = soil permeability as defined in Mu tise y = density of soil water g = acceleration of gravity /j. = viscosity of water p = hydrostatic pressure at a point P in z = vertical coordinate of the point P <J> = p/yg -f-Z = height to which w stand in a piezometer tube, the en is located at the point P
In the present paper the reference level fo head is taken at the impervious layer. Th K = kyg///, will be used for permeability. T K may be taken as cubic feet per square fo hydraulic gradient per day. The quantities K K3<£/3r give the quantity of water passing unit area of the soil in the 2 and r directions r
We seek a solution of [1} subject to the boundary conditions, which are indicated in la <£ = h from z = 0 to z Ib 
